SDBS'rriXJTE SPECIWCATON: MASKEB-OF VERSmN 

CIRCUIT ARRANGEMENT 
'lECHNICAL FIELD 

\%'rcove , tlic <vAitc*Jing \mt is cos ncc;cd to saditiot^al s gaal Ct.ds f tctr-ju. \ tH *hc 
BACKaROUND 

troiucnd modules ibr Tnohilc tckphunes. ^*v^l«s a|>pi4eai«'>H Foraxamda ihcy arc 
connected Us th<? aBlenna of the mobile tdophonc ut the arstcnna input., if a user carrying 

{i:SD). Sucii ck'ci-joskiUv ui^onvsrgcs may produce \>Utagc j^pskc.s cup^ble .s' ae^uo\sng 
1 5 the cjrcuit arrajigement, Con^iequciiUv, it is> necesssarv' to equip circuit arrangemcni^ of 
the typo mcnti(.sni;d above xvilh a proLeciion devjce againsi l£SD- 

h\ ii5i4b- rri.-qucucy sections of mobile wleplu.ncx an^-ng vJihcs ur«r,gN, 5.s.-j!.> 
jrc used tbit m< scn:9itivc to eloctj'osiatic discbarges. Such coojpoiitfnts are, lor example, 
20 -uriuce acou^nc \^a\c fsltcrs, galiuuii arsenide switches, PIN duxics, ^ii^p^^^i^-'^s or the 
hkc, \ hc> j)iu> be m-exvr^^ibly destroyed h> the actum orbsgh-li . ^ b ^ >>Uaue 
pulses such as those produced hy BSD. "Thsm pmUpm..m ya^m rslevani to discrete: 

,1> 



's ) s5 * u >jinp imt(. with suiit^an' IPC 6^000 4 2 t *ic j ^ i J 



C ras i|jvnt,n*5oi Jiotv^tefv*? K>fK>4<ilH.H*? ha r^^^ ip*>i<. w » 

■St. \ I ^ "! k ) \\ I ( \ } ■! 5^-^ ?v 

15 vi> iikctcd ts ti the v*n t-iiia Tipu' path ord ar na ivt^rct ^ t-oni c\*va n par jI v, 

20 1 i iJv 1 vt I HXv,^* ii^>it iTvqiKs o "VM othu ^tquc^vv v.o xnii n a^v 
s iKsso w '■v,<>i Usl ^ s dtpcnatpt optrUiP^ 3od«„is *i * \l v s^'j 

i^ueackvS- that;.^ -jlot dmired in a moMle telsph^rxe are still allowed throu^. For 



^0^>-^•'^.>U^;i/}'2^<;;:J>•:::•. I S N 
U.S. AppSicuuon ! -'^." '^ 



c.xasripsc, jru5;ici>cK\s between appraximalcly 1 and 2 GHz arc used i.) Tns.>biSo ?i.;lcpiioncs 
according to this CjSM, PC'N or PCS .standard, Al! other frequencies received by ihe 
antenna are likely to he intetfering axid must dierefbie be liltefed out. 



SUMMARY 

cifQint arrangetileill in wMcli tbsj ^roteciidn device sgaiiist eMdt^)Static discharges is 
ci^lianced. 




■\ circuit arrangcncnt is ?j.x»<=.4fkd descnbc-d vvhsch lias a icrminal for a hsgh- 
15 ircqueTicy sig,ual Fuilhcrmore, the circuit arrangement has at least iwo additional ssignal 
leads, adduion, a switching unit is provided which is used to conit^t the tonrunai to 

uoiiiiv'cicU bci^^ccrs the t^-TnuraU und die 5vx -tcrinig iiru 1 he pro^.\u> n vic\ ^.^-^ 
voiiuge iimitadoa element which diverts %o!iagv piUscs cxcecdsUi: a s^v^tohiriC. \ -.i taxio '.o 
20 s reference potential. 
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SUBSTITUTE SPECiFlCATIOS: VERSfO?^ 

sals caJoC>i b> I Si) no .ni^cr l\uqucuc\~dcpurdcrl *h„' '^tt;.*^t.r,i^, Svg{\Us 

oi c dctcctcu ihod on thcH X olta^c ck*\ AUon and U \ ertcd to the i etc ."^Cv" poicnual 

ck^rciit has a s ors' tegh resistance so tbai i»^^i<sls btIo\\ the ^uitcbma ohdge pass 
^!n^^Bde:ed i-om tbc tctiranai to the s'Ritchuig urji aiid can be connt'cicJ to a jjignol lead 

u -itn^;; vcl'^tjc. 411; dctt'Cted rci abl> 2i d diverted to tl t rcK^-^aco ^^^-leiVfi, 

10: 

H Ls tims possible 10 ad vaniageomly prevent voltiige pidses tlmt &mmi m the 
useiki rai5ge; M the ckciiit afrangcmcnt and have a vety hi interfbdng voltj^ge elevati osi 
fen^ resehmg tlie switehing unit imfeitidered. 

1 5 A suitable sekction of the switchrng voitage can make it possible to divert to the 

retbreBce potential only those siguais tlsat are ^e^ttef than those of the circuit 
ajTiUigcsriCra', tbr example, sigsials used to transfer iTjIbnTjatiou. "Fhij; makes il possible to 
reliably block intcricri!.ig signals whose vohage elevation exceeds the carrying 
oapficiiance or the niaxinium intended load of the circuit ammgemem on reachh^g the 

20 switching urjit. 



shiiulil be notyd that in the case r f mobile telephones, tor example, Uurc ss no ground ir 
tbi' classical scn^c, but instead only a iocal ground, Vk-hich essendal!\ piavs: the role ui a 
ii.^K"ci;>- J noteiitial bat uiay not be considered &n infmitely good divej^ion Ibr dwgc 
5 cajxisrs- 



In ons embodiment cu'tho circuit arrangemynt, a prott'CiK>n desice i.s pnnkkd 
whv>se inscrurri lo^i; i? lejss; i\\m 0 ^ dB Such a protectif>r de\ has tbo avi\ antnge l^a^ 

10 :Lat. tos c^^\^r.c, v\;sCix ihc inobue ic.ophone uj;cd. a is po^ibk i*> dispense xsnb :he 
use of uniicecssarily poworild amplifiers, whieh csn improve both tlie ^tandb} t)por.itsiig 
time md the transsmission 4]utisty of the iTrfomiatiotT. 



1 vVi, V wh'j V, V e! .re k \P * a "'--'f'^ ^ ^' '^'-''^^ o*- ' o ^ i. ^5 e as 

15 i." jai>acita*iee hwc tliixi \ p I k's can moke the paias ne cap^iCJtanie CiJ %okise 

>r lUiio^ ^ emert Un\ enoagh to present an nterie cnee of f^o >*se:iu o^ sne 
us>eni N gn*ils J en buingtou !>t:ongl> attCBU8:cd 



^ w ! .li ^ iusenKk double dsodt. i>> >>u't?hle as a \osLij„e .M-'ilatioti 



SUBSXn CIE SPECII'iCATMM: MAMiCEB-UP VERSION 



M o.oubio ihodc may bo -ntcgrati-d the circuitn oi'tlu; 05a.uu .utar.iv-rsc-.r 
ni fuch a way xhai the primary protection device ct>ntains a lead that ooniK'et^ thu 
tcmmval Ui ihe ^s^Mtching tsnit. The load i.s anincctod to the rcicreuct- poicutsal v ui the 
vohdgc Imiitatitsii clcii^\'?t ^i- ; cn jlts in the voltage limitation ekmeni bt<mg ^ouiiectcd 
5 vnliudly in parallel lo the sigTsai lead. 



In CiBothcr embodiment of the circuit arrangeiuenu a ai«uind protecti\e cJcrncal i& 
conuivtcJ r-5 rarailci the Hr^i \oltUi:v.' linutaiion cicmcnr. In thi-: vVc^o. it i^ 
auuisuaj;ccu<j n\i capacitor is also comiccted to the lead in series bct\sct;n ihc piotocnvc 
1 0 eiements. 



tK Si. vond PT'oiet.*!^ c clui et t niav be for cxainpL a s ^ irk ^ i p is^ v oi i 

\ 5 ''-'^g^ i^Ci^ < ^ "^.intageouNK I ^ c vp<«k gap iv partKula >.u>\ '^ic u 4k v \ v*^ urn 
contaitis pin diodes:. 



I o5PbnUT5i; tbv? iiK*t suiia^e hnuiatioi^ dotutjjjt \Mih u scc<nid pr-uet;u>«^ eisjsr.orsi 
TU:4es U possible lo jsubdivkle the pn)tectne effect of ihe protoetion ce\tce mo & coarse 
20 ^-T^^tcctjon anti line prot^ctivm. li'a galhuni ai-seiiide di>i5blc tl;ode i<> used ibr the Inst 
\'oltagc Ij r.^nuH^n clcmcni, tine^ max he considered a fine protcctjon for the cavuu 
jrr.in^'en5eTU AcyorJsni^i}, the second protcetrv e dement ra<iy .JS!?ujne :he functioi^ ((j'the 
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loner uii cnx'^ <i ould t^o^^ through die \oitagc lin5t,JlK n cl^mct i Lvu »c">u^vv n m t r v 

b\ .i.H>ther ijmbcdimem of tbe cucait arraagcmexit ±c SicconJ .^^st^^ctn*. elon ku^ 

cofkU u \ ^ --t.' s ' - I Ov\ 3<-< J ^paA gt-jf the poi>nKn ctargsn^ its c.cctJiCai 
..oadui. \ v\\h tho app jkn' xoitjgc 

A sa^is^tisr ma> bt considcretl ior ex^fnplc, as> aii o\cr\oltagt. con pcne'it 

t\t>\Ki<.£' * -vi-ord p .4«.\t'\e elomciit It s advc*. tt)geoir i ihc i' ducnvc den^ait Is 
j{L*A^ <^xW Jnss.^H' U0beu>udp otocu^cckr ivtnaoai ;tx\)v3atch k^o? 
mseition loss. 



i^.;!V~u;¥uaid'^ys,ii.ufiis Sift £\ 

n a<iii u ' I 5 J N». a R ! ^ d < u \ < 

( >inpt^ it' \ S\ ^ p f aSl 1^ t ip* JS t' ' !li < i ( ^ ^ s ^^5^ V « „ \ < 1 tHK 

'3'-lU vi'^stl 1 ^ 

\ u]t>?s?c -^u ios%t.\ tr, \i '1 u*t U u>J^Kieicd tLat the UNctu^ ^ig i tias. ^ v asvt r ^ 

I K >.S tU I „ ^ ?P <^ \ I dX sk" -i O'U lUO <. ' <,S i 5 

ti J ! ^ V at Oil x\hjt.^aia>,o*i.it.i <.v, l^i k il \ 

10 tiLv. > 1 s*\o 'j,'cl nttnnUcniouu »rJ«r top'-t.-' i* iv r iv^ is ^ k 

asjofeer embodiment of the circtiit arrarigement. one or a pkrality amtro! 
^■■;^K toira^-^l tlic switch posiiion o* the switchh^^ "'"-.d v \ ou;;:s 

ads aniagcous^s) , -Mil xwit iK^sfsarilx, cOBneciul lo a secondare protectitm ^ivx :cc agtJuM 
high voltages, 

20 

fostiibi^; t{« OvkvlsvoK -^-sppress snaTfcronco fn>in ihc c^nrrol loads It^ tsJJiJion so s.k' 
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SliBSTITIJlE SFICIKICAIION; MAKKED^-UF VERSSON 

^ f (. ^ St \ 

u V u' t .a t an JiUv Hi^ol ( u<.i}-' s «. ^ " * t 

ouuu vOvjphii;, VI V >a <5 vojpi 5ig tlijof gh t!ic u>niiron lei^et-tui-c. p<nt,}ina^ " j ^n<*\ 

5 ^ > , I 'V \ k K u I & gi iX)iv. n ts V J n N 

^ p e ^ ^ ' h uj cr 'rar * ic gn ^ ^1 poic^ial O"' f e vuca i am ^gcaioh* B^^a^i <. n v 

<,v^tJo1ing ol 0 i.ontx< 1 loaJ to grtx ihe vOnduKn * bgl\ l*se pv'vt dr mg 

Iro ^ di-' clCvt \i<ilativ, dsswiois^e t'Ko act o.i ih<£ uji-uu a., -i^j^eru'ii \ u It i.onno^ 
lead sn saoThon to ihe pall} vm the antenna. 

1 5 Li ono cmixxtimcnf 0: the cucuit anangc?neiit, a si oih 'cad ^s. pun khd to? an 

4>pcr:*f5r^ voJagc \ Lt sapp \ kad ss ad\ ai{ag>:H)usiy. but r 01 neci.ss<tnl>, airt oc*cd rtt a 

aosi,x.*x\ aooxk. v<i ik.vinirg the oo^siiOl Icad^xuso q)phc^ .0 pi>.svbsc u5.c iv55,ut.o 
potendals at the supply ksd. 

20 

^,>. aa csrbodni''«u ot the cifcun ajidiigemcnt, t\v 0 Od<i 5,*tecl 'iansssto? 



SUBSTITUTE SFECIMCATlONc MAEKED-UF VERSKBi 




cotS!v„L;is ;hc icniisiia; i^^ < N.i;ral tcaJ. i'&cli sate of c«ch Ikld c'kM t\msj.-:>'5 ^ 
connected to a control lead, Fmihcnnorc, each g^tc ss coiwcieJ to a >ccot)darv 
protection device agaiiisj electrostatic discharges, 

eloraeiit havirtg a switchiTsg \o1l8ge k>\\er ihan 1(H) \', A \ aiisior m a Zoi^er diode, 
tor example, may be comid ©red for ihis purpose. 

.r > V. ^ ! . .'K>ie;iieclivcrMOKOtjntonorc:KV'mpu so^to ;,vcoirrK>r 

dv"\ ;vvs a:c co:uicctcd to he "cierercc p^ntjstiai 

I ' i V < > s ^ic.j tic lc^■:lu^a! t V ivstv." \ <, ^ o-n . 

UT ^ 's s . - . spcv>.ix (.iMiHXJuncrt o* :Le c .cuit <.iji<.iii^cxvn ho viso !. > j o 
cncuit a'iaiigcinent m i mobile telephone js suggested in pamcuUu m tlii.^ caf;<. 

o b s > IS i vi aoK aiv.agcouh if ihe sigsi.i1 'oad<; hxiB tlie 
s ..1 .-r j-,sh>:j 'Ovi-iVaon pistb?! o-*'a snobil*, ickpkjns. 

It 5s fK:*iicimo{e &d\ .s-iitagcous il'thc switching umt lucludci; a ^;aliium arsenide 
net Sac; gx^Ii'un ^.u'Ncnjiie ^iwitdius are m particular favorahk svitb regard !o posvt'i 
corsmrp^-.on as >\ dl as beng \ m fast 



Ixi another embodimea^t of the circuit an'anga-nent, the .switchsng tniit and the. 
prunary protection dev'ice as w^ll as the secondary protection device, if aecessar>', may 

5 the circuit iuraiigemcnt very cixcctiv ciy, which is of advantage in mobile applications in. 
Biobile radio telephony in particiilar. 



i.'. " , t-^-cr.He.iH^iii-ho sIk' %v.c\*u^ cailxxhjvnu <»e sjxpiait^vxl in greater 

M iigurc\s. 

OeSCEIPTfON OF Tl-m DRAWINGS 
i-'igure s shows an example of a cirGu.il arraiigement in & schematic 
rcpre3C5it;itir!rt. 

IS Figure 2 shows m exemplary embodiment of the primary protecfei device in a 

schenuUic representation. 

[ sgure 3a siiow^; another exemplary eMibodiitjent d€ the primary protectirm device 
in n schematic rcprosci-jtatioii. 

Figure 3 ishows aiiotlier exaiiple of tlie cjrcmt arrajigemetit is a sohematic 
3(1 reprcsentij ti on. 

Figure 4 ?hr>ws another exarttple of tlie cireuit anrapgeineM in a schetnaiie 
representation. 
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SIJSSTITDTE SFECIKiCATlON: MASKEB-OF VEESION 



pLjibrn? Oic i^mvtti mncnow arc denoted by identical rcfen'ncc .sxmbols. 



input or output for a higb-lmjxjcncy si^al, in addition, u switching iJnii 3 n^-^^v Jot', 
which optionally cosisects terminal I to one of signal leads 2 la, 21b, 21c, 22a, 22b, 



A prhn;u-y protectioi- dcn-5cc4i connected to referer^ce |,x>icsitiaj 7 it, provided 
10 bctsvecn tcrttvinal I and switching unit 3. Contfol leads 91, 92, 93 arc pnmdcd ibr the 
Gonlrol of switching unit 3, C^ontrol voltages YC\, YC2, YC3 sre applied to comxol lefids 
91 J 92, 93\ Ikdi of control leads 91, 92, 93 is coimected to a secondary protection feiee 
42. F;i;r! olVr-^JCiUr-n -lex icon -4.? i^; ;:i>nnocf>;/d n.tbrcTice potonual "7. Secoruiary 
proiectior; di.'\ -ocs 4.?. arc fonvicu by voltage !in5hijtis.nt clcuisontiS 53a, 53b. S3c. These 
I S m ay be, for .example, varistom or Zensr diodes. I'he use of a multilayer -varistor having a 
.switching voltage lower than 100 V is considered in particakr. Furthermore, a .sypply 
lead 100 i.s provided vvhich supplies opcratiijy \ oil lua V'CC lo itcljiis^^ ur^^; .'^ ;;i;d ^^ 
also provided with a secondary protection device 42 in the forn> of a voHugc hnuUiUon 
oleffieni 54. Secondaiy protection devices 42 are needed in particular when switching 
20 UTUt 3 contaln.s a gallium arserjide .switch. In the event thai switching uiiil 3 contains 3 
FIH diode.s, secondary protci:U4.)n devices 42 n^ay be dispensed v\--ith. Ssignal "^c;td^ 2 1 a. 
2 1 b. 2 Ic r.ia) , t\<s cxanspk, be as^ssgncd u> mo R\ patlis loi tUv teccpt^w S3,v.ia.N o 



filters. 



X t 1^ tcrnni all n as bt usu ^ \ uh f^ii.^n^\ i i "> h i \ \ 
<^ I i put I li 111 4,C!isa;,jat oins ? k tn i j s\ 5 is 

ji ■« s k ck -"ho ICS iiio tchi \q. t \\\ t.-^^ J ^ 



t, { n i (t tchmgiir t (.td 0 IS woj tn,i. cd to a c»Il.*>c h •*Mi*.tJO ^ J«.r crs I ? 

double diodes of this iypi; to have a parasitic capacitance less than OJ pF, Since, 
accordinglfj Figure 2. voltage iisiimtion danent 51 isin a paralM cireuit to lead 6, tM 
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Voltaic iunxtxioji dcnic.st 5 1 js conrecw-d \> icfcrcnce potential " Fi:rsheT-f?i».'^t\ 
'iL-'v} ^iuctjivab-i.' :o use a . mw dcuble diode instead of ihc rpfn double ob'\!e 

S l-i pariit;uiar5 a gailiusn arscsudc doubie dnntc has i-sg a svvuclung voltage between 

30 and \00 V ig used as voltage liimtstion element 41 . 

According to Figure 2A, another e?-nbodiiT)eT?t is shown ibr primary prelection 
dc\ico 41 . io ;.5ddi?ion to \-(ii$age lirniiritson eicnsciit 51 « aaiotlicr protecUve elemeivi 52 is 

0 prc>vid£;d, h is iio^s not TiCccsiaiy for pi-i,stcctive element 52 to be a component having a 
S'cry low resistance above a switching voltage and a vfir>'- higli resistance bcknv the 
swilcliing voltage. The protective clement c^ri also pcribnn its protective iunction as a 
currerit livniiiJi-on. Tlic pr(>roc?.i\(.' i'unotion oi'cijr?spo-tc;U 52 is ha«Ci: oii iho fact that it 
connects iead to rei'erc-ncc pcncntiai ?, as u result of which a tsnxtc ilosv oi'cun ent i.s 

5 connected between tenisinal 1 and reference potcniial 7 in any ease. Consequently, it 
nujy also be assumed here that protective element 52 limits the current load of voltage 
liauiatjoi? s^icriscnt 5 i , Protective element 52 snay be, for example, a spim-: yap; sec also 
Figure 4 in this regard. However, it .may also be a polj-iner suppressor, Funiscnuorc, a 
eoil is taken into consideration, the inductance of which is greater than 18 nti. hi these 

{| cases, it is adva^^tageous, in addition to the two protective elements 51 , 52, also io 
connect a capacitor S between the two protective dements 5L 52 in .series to lead 6, 



SliBSTITliTE SF£€I|f|CAnON: MARKI£1>-0F ViERSION 

U.S. Ajipljciitios No, IfV536,2?^ 

tucip ate ',^i\.^i\m of thi, K. in *titai t di s'vak* -,r>-.a v*" U ^ ""2 i.Tti s ■^j. 
onv v\v5r -sU^ ^mbcKlimoni oi *h<. urvait (tr-axigtn.a i v is '^t s^i -sit, * (. 

5 i t i > ^ o i V r «^n> tu ..f lit, t?=^ftf«?*|*k5f •» {, ^ <. c !Sv 

Lu K luf? 1 Id tht vonipo'^cn*^ shcv^n othcn^i^v m the 1i<f 

"■Ik. d \ a s '^'> h ^ U 

voilagcs of \ In i.-<.'istrast, vultages of up to 30 V am oceisr at tenBimjl 1 whm a 
nu>biic icicpboac is t>pcraicd, 

;Z0 Vjgaio 5 sshows? aiH>!l>a' embodimcM for a circuit liSTsngi'maU hi v«'hsch a 

nulcs :i supple \{.> tmplctneni the nk^uctaocc aifoavH viiscusstxl m } KiU'i' ?A 
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^ Tv> o ik'ld c'Toct tran*<i vtors 1 11 , 11 2 arc pros'ided \i,ich *lcld olYoct ;ryn:^ j'^tor ' > L 



5 ^inefepo:u 4\: v,.ac '^J Break a}?-lor*^c 1 1!, '22 hsaK v>.>ra ^ i " .sigral 
iciEd2iv5, 22a- Each gate 131, 132 5s connected to a ct>i>trol \oHageVr^, VC2. 
Fujt^icum ;c, cddi gate 131, 132 us connected to a secondar> p:otectJ05^ dcMcc 42, Vi1iid\ 
sr i.c c\ c f-^yu'C ^ s ^s.Ntor as the % t Itasio Ltui^Uh^ . cIckk.^- Lacn x>l the 

10 S"~'u^<- ^ \ uv*"i;att 01 the sippn doiibiediode i f Figure 2 and FsgXt; 2A, t^K- '„nc . i a 
pnnp dtusb^'i c ode 5ii pnriwx prottct'Oi^ dexiscc 41 is also cvs^isidetai 



1 5 transistors 111,112 are designed based mi galhmu arsenide, 

ln;rtjernc " . ^ switching art ^ ' ^ \i3a j^RvW tbat^ two field 

ot'iev* rais.sior^. v^a ^ . asc o^(-li gate of each tsani.5 -to a-v,o* be cosBiecicil lo a 
secondary proteettos device. 

20 




5 ' 2 tha. a e ^bo^\!i r ' .<Ju.o n ^ ' .■.\ 



-16- 



teLplxtn. Hhcti Anib'od oac * roused fie <,^a''aUc^su^K\ o i t ^ vve 'sd 'xI.^n*. 

I. -.nov^ '^ .awtoci embodMiCnu * ^IwH s. v . n « spa* 

i> sclcvtcd for pru^evtn t* mvnt 52 A.lv\ ^ hen a gap U'^oi.* it iv 
i o>*'r^*i^t'oi*s "n ddtUtiOii to provide . capaciior 8 v,hicn is corrcctea to Lnc (> ^i,^OidKig 
lo c " ' i . i ''c I e U'^v. t V - ^ ^ p ■> i v-i.^ V vji. 1 en n 

V ^j^^.ts 01 itinnrj 1 to SignaPvad'; I* ' a 2R '^2d 22*? 
^ K*i i.nov^ u >i.v,r o.!.s,r -"star V i t <.vi,-suv 



1 . A Circuit arrangemeat 

5 having at lca^:t .iddnutuih \5gral ;oad^ ' jb J Ic. J ""K 

tf ansmi ssion/ r ecepiion paths , 

■ ha\:ng a swilching unil (3) for connectmg the tcmimal (1) tu a sign&l icad (21a, 
2Th, 21c, 22a,22bV 

- ;\ns\p n-r-j.Mx rs>vv\<'v\^ > ai^air.M j c^i ooUtic dischajgc.N ^\asch 
1 0 CO noc*Cvi et;:. k>nns;ml ( \ \ dec ttx svs !tc;\ng cut (51 

- v^liwolTi the prinian proiectiun de\ icc (41 ) contains u msi protective ciemom 
5 1 ) w hich 4i\ uts all x oltagc pulues whose pulse Height cxcce<ls ^00 V to rcicr<n-tcc 

poteimal { 7). 

- ^\ Lu'icin t:sc In piotcctn 0 dement (5 las a c.>piici\*r-(,c x ^ • b c. s 5^ '.c.-^s v > 

15 IpF, 

- wherdTi the first protective element (SI) has axi insertkHiloss wMeh is less tha:« 

0,3 dB, 

" wherdn the switiiaing. nmt (3) aiid the primar )? protection device (41 ) are 
IMegrated Ih or mi a multilayer substrate. 

20 

? csrcust arrangement as recital in claim I , 

Hbon^^n ihc tlrst proicviiive element ^5 1 i js a i,alhian ar^CiUi^c Uvuhss. *.s>- -cc. 



^> asiUi i.^ ^PMlHC-VIION: MARKED- I'm ERSION 

Iha CUYUU anangerneat as recited m claim 1 01 2. 
whcmn the prnniuv piotccnors device (4i) amtains a lead ^6), x^'hich Cv>niiect? tl^c 

4, 'Pie sircmt arrangement as recited 1 through 3. 

^ second protecuvt element (52) s$ coimcclcJ paialiel iha fsrsi 
prsitoot-vo ^Icuivfii (51), 

5, Th© circuit arrangement as redteti 1b cMm 4, 

wherein a eapacitor (8) is coiiRcctetl in series to the lead (6) between the iirst 
proleciive element (5 1 ) and the second protective elejiient (52), 

6, The circuit arraiigement as ixicitai in one of claims 4 or 5, 
wherein the seeor?d protective eiej^ent (52) is s spark gap, 

Tlic i;irciiit umuiganosu a,s lecueii in (ma ol\-hum 4 or 5, 
wherein ihe second protective element (52) is a polyrsier suppressof, 

8. 1 ne cireidt arrangement as reciied i?^ one of elaitns 4 or 5, 
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L-^pac'tancc s.^ Mnalict than I pi . 



1 0, Vm areuii arrangement as recited m one of cJaims 1 thtou^ y. 
Jc\ jco >ug' iij^) okUrost.Hi^ discnargt"*. 

svt^ph lead bcng comxcccd to a secondaiv p*-otec:io i dex icc ^^42) aga mX ckctro<*tduc 
disQharges, 

1 .1 I !,rvu^t <.ina.jgi';rtcnl a.^. icoitcd 5n one of cl^sra^ 1 t}iti* Ui>n i ^ , 
whoren ihe iswitchmg unit (3) eontam.s Iv^ o tidd effect trafisifSt^^rs (111 112 s, 
b:o:j\ J'MaiHX' [12L \ 22) oi'cadi ficki eiTect iraBsisior {\W 112) c<5nnooting t-ac 
^env,>nai 0 > u-> a :*sgnai ;cad x2l.u Z\b. 21c, 22a. 22b). 
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- whcroi?; ckh u( yaon *'oIii clicv' j..\s s:v> ^ >• 

• and xshercKi eitch gate ( 1 3 i, B2, ^>3) i? comiected to a 5>ccon<tan pav.ectson 
^ -cc (42) i^^^sns* cliictrostarc di^schajges 

13. llie circuit arrangm^eni as i^dtcd ia one of eiaims i 0 throagh 12, 
whefdiii ji :SJ5condai7 protection device (42) contsms s protective i^lexnmt (53a, 

53h:, 5:3t% 54) having a switching voltage diat is lowesi- than 100 V, 

14. The eireuit mm^&aa^'m recited ia one; of claims H) throu^i 13 , 
vvhssfeifi a secondary protection device (42) contains a protective detnmt 03&i 

S3bj 53c, 54) wMck is a varisior, 

i "> or ~u t iicm .is jcx'tcd ^ j one o .^^ir^ .h'ojgi-* i ^ 

xsboaKi a ^ccundas) .HOtcction device (42) contains a protecir.e dcs;em (53a, 
S3i?, i>iGs -314) which : 5S! s Zensr djodc, 

16. The circuit arrangement as recited m one of claims 10 tiMiisgh IS, 
whefsim the one or a pluraiity of secor^dary protection devices (42) m connected to 

the rcfereiice pQtential (7). 

17. ll>e circwit amsngsment as recited in one of claims I through 16, 



^^hc;■os^ ihiC -.ix^. iicbing. anii (3S cojuasBS f'lN diodes, 

1 8. The cis-cuh arrangement as itscited in om ofcMms I through 16, 
whereiTJ the switching unit (3) coBtains a galHum arsesiidc switch, 

19. llse ciredt Sitm^geiwsnt ss reck^ I through 18:, 
wherein theteniiinal ( l ) is the ant^hiia iappt of a mobile telephone, 

['he \.i:cu,t arruuyca-icnl a-^ rcc:tcd va one oL.'/^-^ i n 
whsuToir. ;hc j«i:inal Seadj: [!lUi. .lih, iic, 2„^j, ^ib) lonn luuisaii^^ion avcp 
paths of a mobile lde|>hoiie> 

21. T!K.'cin-; 5 a V * l t < l i i ^ 

whescii! the > ^ jt<-> o'u* > ana K pi s >. ^ piKi,^ i i ^ '< s. ^ 

iiitegrated in a multilayer ceramic substrate. 
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U.S. Api>l5caU'>: 



< JRf'; U AKK MIA 5 

5 >Vux\iits-> includes a tcnninal ibr u high-trcv|i}cnc> 3jgna<. ai icaM Uv,- i;-gn>i> un^^, 

& switdiifig unit for connecting the tenninal to a signal Ike, and a primary protection 
<lc\ ice for protecting against eicctrosEatic dischai'gc.s. The primary protection <!e\ico i.s 

tlist 0 -'/K-r vT;^ d:%crts \oltages havmg a pulse height greater m;u\ 200\' relative \o d 
10 -cK'RT.c r-^'^^'^iai 



